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PREFACE 


| 


About This Manual 


‘This manual describes the installation and operation ofthe Exuulex QFS10™. Q-tus 
to SCSI host adapter, To prevent possfble damage tothe adaper or host system, 
installation should be performed by qualified eld service personnel only. 

‘This manual contains the following sections: 


1 Section 1, Introduction ~ describes the QFS1O and gives ordering Information, 
eacures, and specifications. 

= Section 2, Installation and Configaration Planning ~ discusses the possible 
subsystem configurations. 

= Section 3, Hardware Installation ~ provides the procedures required to 
‘configure the QFS10 host adspter and install tin the hot. These procedures 
include setting jumpers and DIP switches, physically isang QFS10 in the 
host cabinet, connecting cables, and running the self-test. 

1 Section 4, Loading and Starting the Firmware Resident Utilities ~ provides 
‘procedures for loading the Firmware Resident Utes into system memory, and 
‘invoking the utes ftom system console commands or the Emulex online FRU 
pplication program. 

1 Section 5, Firmware Resident Utilities Operation ~ provides procedures for 
using the FRU io configure the QFSIO and conne:ted SCSI devices. 

‘= Appendix A, SCSI Interface — describes the SCSI protocol and interlace asitis 
{implemented in the QFSIO bast adapter. 

= Appendix B, PROM Remoral ané Replacement ~ provides instructions for 
upgrading the QFS1O host adapter by removing and replacing the firmware. 


“The manual concludes witha glossary of terms, and an index. 


‘After reading this manual, please ake a few moments to il out and return the 
‘Reades’s Comment card. Your comments will help us maintain the level of excellence 
you heve come to expect from Emulex products. 


Audience 


“This manval s intend forthe following audiences: 


‘@ Field service engineers who are responsible for installing and maintaining the 
host system, peipheral, and subsystems 

1 System managets who are responsible for configuring the system and its. 
peripherals 


(051050501-00,RevA 


| 


| 


Product Support 


Emulex products are backed by a broad range of educational and techsical support 
services, These services are évailabe to help you maximize your system performance 
and make effective use of Emulex products, 


For assistance in the continental United States, Alaska, end Hawall, contact Emulex: 


= Technical Support 
(California: (714) 662-5500 
(Ourside California: (800) 854-7112 
FAX: (714) 966-1299 
© Ordering Information 
‘California: (714) 662-5600, 
Ouiside California: (800) 854-7112 
FAX: (714) 241-0792, Attention: Oréer Adninistration 
‘TLX: 183627, Atention: Order Administration 


Conventions Used 


1 Screen displays and user entries are shown 
Adaptive DMA = ¥ 
Delay between DMA bursts = 2 
DMA transfers between checks for DHA request = 8 


‘a monospaced font For example: 


|= Vasiable names and items of importance are shown nivalis. 


Related Documentation 


"For further information on the Emuiex utiles used by the QFS10, refer to the 
following: 


Emulex MSCP Reference Manual Rex. 3.0 
‘Emulex Ineractve SCS! Exereiser(ISE) Users Guide, PIN HA9950903-00 
For information on DEC's Q-bus or disk eontolers refer to: 
Digital Equpmest UDASO Programners Ki, PIN QP-905-GZ 
DEC O-bus Specification 


Fora detailed description ofthe SCSI intecace and signal protocol, refer to the ANS! 
‘SCSI2 Specification, X3.131~199X 9/1/91. 
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Section 1 
INTRODUCTION 


4.1 General Description 


‘The QFS10 hast adapter is a Q-bus board that interfaces the DEC MicroVAK IE (and 
above) and PDP-II families 1 the 8-bit wide, 10 megabyte per second SCSI-2 bus, 
‘The QFSIO isthe fint in a family of boards tat brings new levels of performance 
nd functionality to these families of processors by allowing them to interface to new 
high performance SCSI dist, tape and ther peripherals. The QFS10 support caching, 
up 04 Mbytes, 


‘The QFSI0 functions as an MSCP and TMSCP server to the operating system on the 
host. simultaneously emulates the UDA-S0 disk contoller with RABX disks, and 
the TU31 tape contcller. Unlike other host adapters on the market, the QFSIO 
‘optionally supports a separate CSR address for each SCSI device atsched. 


A separate CSR address may be used as a special communications channel between 
application programs runnixg on the host for contol ofrobotl mechanisms in tape 
snd disk handlers, This channel i also used to provide direct scoess to the Firmware 
Resident Uldes for on-line formatting and testing, and for monitoring the progress 
of tape operations performed during backup or restore operations. 

‘By combining our advanced FAST SCST-2 chip with ahigh bandwidh DMA 
controller and custom VLSI, mul-address Q-bus host dapteu/contrlle, both the 
[MCP (mass storage control protocol) and TMSCP (tape mass storage contol 
protoecl)aze supported simaltanecusly with low bus overhead on both the Q-bus and 
‘SCSI bas. Nonvolatile memory (NOVRAM) stares up o 8 adresses for eitner MSCP 
or TMSCP servers. 


‘Both fast SCSI and standard SCSI devices may be mixed on the SCSI bus. 
‘Optlonally, the SCSTbus oftwo or more QFS10 host adapters can be connected tothe 
same SCSI cable to form a single SCSI bas with shared peripherals. 


“The host adapter is produced in two configurations; a dual-wide board for LSI-11 and 
MicroVAX IT hosts, and a quad-wide board with mechanical handles to fit be 
MicroVAX ITI and VAX40CD family hosts. 
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1.2 


Features 


“The features ofthe QFS10 include the following: 
|5 Microprocessor Design: A 32-bit microprocessor handles all functions resulting 
in ewer components, high reliability, and easy maintainability without 
‘expensive, dedicated hardware. 


1» Cache: Higher data throughput Is realized by using a write-through cacke. 

= Concurrent MSCP and TMSCP Emulations: Upto 7 mixed tape and disk 
‘peripherals are supported simultaneously. 

= Improved Throughput: Custom-designed buffer and host adapter contoller 
chips perform DMA traasferson the host busin excess of 3 Mbytes per second 
‘witha pea rate of 550 nanoseconds per word. 


2 SCSI Bus: Data ates ofup to 10 Mbytes pe second in FAST SCSI mode are 
supported. Asynchronoss and synchronous modes ae supported for seven SCS 
devices ova single SCSI bus. 

1 Mulli-Host Support: Multiple host configuration ae supported by the QFS10, 
allover is not supported, Instead, the QF'10 recovers from SCSI bus resets 
‘caused by other devices by retrying the last command reesived pir to detecting 
thereset. 

1 Firmware Resident Uiiies: The hest adapter firmware incosporates the 
Fimare Resident Uilties and diagnostic interface. The ules configure the 
hos adap NOVRAM with operating paremctrs forthe host adapter and its 
tached peripheral devices. 

18 Bullt-in Self-Test: Proper operation is verified on power-xp, Forfurther 
‘analysis, fallues are regorted by fourLEDs and an eror code inthe Status and 
‘Adicss (SA) register. 

18 Adaptive DMA? This feature ensues that CPU furctions including inerupt 
servicing, ae notTocked out fer excessive period of time by high-speed dsk er 
tape transfers. 

1 Block-Mode DMA: When Block-Mode DMA is enabled, the overhead 
assnciated with DMA operatioas is reduced. 

‘= ‘Transparent Operatioa: This feature i engineered for transparent operation 
‘wit ll curent and future SCSI peripheral tives, wblizing DEC's stancard 
device divers 

1m 22-Bit Addressing: This feature suppors the 22-b& addressing capability of the 
‘extended Q-bos. 

= Command Queuing: Buffers can store over 50 MSCP commands. 

‘= Bad Block Replacemeat: Bots conuoller and host initiated replecemert are 
supported Selecion is stored in the NOVRAM for later change. 

‘= Forced Error Flagging: This feature is supported for each drive, using 
redundant ables on the disk, Up to 126 flagged secors pec drive are curenthy 
supported 
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Feaures 


‘= Exclusive Console Tape Moaltor: This monitor indicats amount of tape 
‘ued/temalning, eor summary, and compression ratio of selected tape drives. 
‘= Additional features include: 
1D SCSI-2 disconnest/recomect. 


10 Two modes of SCSI “Bsckdoor” commands, the original UCKX compable 
mode and s new method that i transparent tothe operating system driver 


‘Active SCSI bus erminstion 
Fas file search for 8mm Exabyte and 4-mm DAT érives 

User selecuble auto configure forall SCSI peripherals attached 
Online formatting and diagnostic of selected SCSI peripherals 
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Models and Accessories 


1.3. Models and Accessories 


(QFS10 models are shipped with some oral of the following: 
‘= Emulex host adapter (QFS10, QFSICID 

1 Tronsition panel with cable 

‘The QFSIO and the QFS1O-I are functionally dential and differ only in their 
physica layout 

1 The QFSI0 is designed for use with MlcroVAX II nd LSI-11 bus host systems, 


‘= The QFSIO-II incorporates a shielded froatpanel specifically designed for use 
in MicroVAX II and VAX4000 installations. 


"= Cache memory is speciied in the part number as fellows: 


Table I-I. Cache Memory PIN 


0 ‘qs 
(QS1010201-2 (S12 Kbyte) (QS1010202-02 (S12 Kye) 
(QS1010201-04 (1 Mbyte) (QS1010202-04 (1 Mbyte) 
(QS1010201-05 (2 Moye) (Q$1010202-06 (2 Mbyte) 
(QS1010201-08 4 Mbyte) ‘QS1010202-08 (4 Mbyte) 


Unless specified, references in this manual to the QFS10 apply to bot models. 
“Teble 1-2 lists the accessories that are included with the QFS10. 


Table 1-2. QFSIO Accessories 


‘Option Description 
(Qs1n10501 (QFS1O Manual 

(951062001 “Tape, RU Application (VIS) 
1ER2310205 ‘Female RII © RS232 Adaior 
5300003, [RII2 MOD Line 25 Foot Cable 
(Qr511201-00 Local RS-252CRT Gable 
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Models and Accessories 


‘Table 1-3 sts the scsessories tha ean be ordered to tailor your host adapter to your 


‘pplication, 
Table 1-3. QFS10 Options 
Option Description 
(Q81010404-00 (QFSI0 SCSIPassttrough Board 

‘For ordering information, contact Emulex Order Administration as follows: 

Emulex Corporation 

3545 Harbor Boulevard 

Costa Mesa, CA92626 

CCalifornis Telephone: (714) 662-5600 

Outside of Caifornia: (00) 8547112 


‘TLX: 183627 Atention: Order Administration 
FAX: (7H4) 241-7112 Attention: Order Administration 
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1.4 


Physical Organization Overview 


‘The QFS10 hos adapters are installed in te system cabinet of Q-bus host systems, 
{eluding the MicroVAX Il, MicroVAX I, VAX4000, andthe LSI-11. The QFS10 
‘enables the hos to communicate with SCSI peripherals inthe CPU cabinet ot ina 
‘separate expansion cabinet. Several cabling arrangements are possible depending on 
‘He host system. 

‘Aggregate data storage capacities are limited only by the capacities of the peripherals. 
‘Currently, disk drives are avallable that can be combined to provide several gigabytes 
‘of online storage with high-speed beckup capabllty 


‘The host adapter can be installed in either a single- or mul-host configuration. Ia a 
Siagle-host installation, the ost adapter can connect a maximum of seven peipherals 
toa host tough the SCSI bus. Ina mull-host coafiguration, two or more host 
‘acapters can connect to & maximum of six SCSI reripherals. The maximum number 
‘of SCSI devices including the QFSIO cannot exceed eight 


Figure -1 shows atypical SCSI subsystem with s single host and seven SCSt 
peripherals. Figure 1-2 shows a SCSI subsystem ia multi-host configuration where 
both hosts share six peripherals stored in an expansion cabinet. 


Figure I-I. Single Host Typical SCSI Subsystem 
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Figure 1-2. Multiple Host SCSI Subsystem 
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1.5.3 


Gompatibility 


‘This subsection describes compatibility of te QFS1O with respect to SCSI devices, 
Inst sysiems, MSCP/IMSCF, and operating systems. 


SCSI end Peripheral Device Compatibility 


“The Emulex QFS10 conforms to the ANSI SCSI2 specification for electrical 
{terface and protocol 


In designing the host adapter Emulex has made every effort to maintain compatibility 
‘tn the SCST Interface. Because ofthe feb of he SCSI Interface Specification 
tnd the variety of manufacturers producing “SCSI” disk and tae contollers, we 
cannot guarante proper operation with aparculs SCS sk or tape controler not 
Included on our suppted devices list. For example, in order to boot the operating 
system, Exabyte subsystems must have the FRU autocoafiguraion uty disbled. 


Host System Options 


“The QFS10 provides SCSI capabiliy on the following DEC host systems: 
| MioVAX 
= MieroVAX 3500/3600, 3800/3900 
= MieroVAX 33003400 
= VAX 4000 
mw Lsii 


Operating System Compatibility 


“The hos adapter is compatible withthe folowing operating systems: 
= VMS version 5.1 and Iaer 

 Ulvix-32 version 3.0 and later 

= RTI 

= RSTS version 9.6 

m= RSX-1IM-Plus version 3.0 and later 
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Diagnostic Utilities 
“The Finnware Resident Utties (FRU) provided with the QFS10 allow the user to 


‘select and perform diagnoses on SCSI devices with no interference to normal system 
operation, 


Software Compatibility 


“The QFS1O host adspter is compatible with the folowing: 


‘= Standard DU and MU device drivers used with the specified operating systems 
'= DEC's MDM Gagnassic monitor, version 3.0 (disk diagnostics only) 


Disk Format on SCSI Drive 


"The following diagram shows the placement of data on a disk device. I also indicates 
the length and placement of special areas used by the controller and host operating 
system. 


HostAres_| ROT DiagnostioAves | SDB | Ace | FET | For 


= Tae Host Area contains all ofthe blocks availabe for host data storage 

= Tae RCT (DEC's replacemeat and caching table)is used when the contolleris 
configured for hos inidated bad block replacement. 

‘= Tue Diagnostic Area (40 blocks) is used by the uiliies for testing the disk dive. 

= Tae SDB (Statistical Data Block) contain statistical data forthe QFS1O that 
must be preserved during pover down, During controll initialization, 
‘working copy is read into RAM, Peiodically, the updated working copy 
revitten to disk. 

1 RCB (Replacement Cache Biocks) is used during the replace block oferation to 
temporarily hold the host data while a disk block is being reassigned. The RCB, 
consisting of four blocks, is used when the controller is configured for controler 
initiated bad block replacement. 

‘= Tre FET (Forced Error Table) is used t9 maintaina lst of blocks that have the 
{forced eor FLAG SET. Four copies ofthe single lock FET are kept in this area 
of the disk. 

= The FCT (Factory Caching Table) contains miscellancovs data about the disk 
‘ncluding the volume serial mmber, pointers to other areas ofthe disk, and 
‘checkpoinvrestat information forthe replace block operation. Four copies of the 
slagle block FCT are kept atthe very end of the sk. 
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Peripherals Supported 


“The following devices are curently supported by the QFS10. Any spe:ial OEM 
‘requirements will supercede this list in piety. 


Disk Drives 


[DBC 5.25: and 35-inch series 
Fujitsu 5.25-inch M2263, M2256 
Hitachi 525-inch DK S16C 

Maxtor 525- and3.5-inch series 
Micropolis 5.25-and 3.5-Inch series 
Seagate Elte series 

Seagate Wren 3,5, 7, 8,9 series 


1.6.2 Tape Drives 


Archive 4mm 
Cipher 995 
‘Exabyte 8200 and 8500series, 
= Howlett Pickard 35480 

= Fujisu Mi016B 


| 


1.6.3 Optical Drives 


= CDROM 
= Sony magneto optical SMO-C501 


| 


1.6.4 Robotic Devices 


| 


= ADIC Tape Loacer 
‘= Hewlett Packard Jukebox. 
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Specifications 


‘Tables 1-4 and 1-5 provide the general and functional specifications forthe host 
adapter. These specifications are applicable for the QFS1O and QFS10-II versions. 


Table I-4, QFSI0 General Specifications 


‘SCSI Bus Termitation 


Parameter RangeDescripton 
Envoamenal 
“Temperate Mazimum tempore reduced 18°C pe 1,000 eters 
FE per .000 ed altace 
Operating 32 104"F 0" 040°C) 
Storage Se" 120'F A woerO) 
Raaivelamidiy | 108 10 954, noncndenng 
‘anima wet ball of 82°F (28°C) minimum dewpint 
eFC) 
Cong Geibic feo pe ioe 
Heat Discption 25 BTU pechour 
Physic 
Packaging Single dua wide sx ayer PCBA for the QFS10 
Single, qual wide sc-layes PCBA forth QFS10- 
Dimensions Sid xB inches (182221 conde) QFSIO 
10487 nctes 64x 2. cenimetes) QFSIOM 
Stiping Weight 3 pounds (14k) 
Becca 
Power 45VDC4S8, 15A maximum 
Bus Loading ‘ACbas oats: 25 maxim 


Debut leas! Taxman 
Junper-seleaable, 4.25 VDC 10525 YDS, 

‘iode soled and currencies at L0 A” 

“The QFSI0 and QFSIO-M! both ncorporte an stive 
‘curent source termination system. 


‘Consections 


sion 


Qebus fingers” 
SSCSI-2: Sepia mae ribbon connector (nae, 0.1") 
RS.232 por 3 

Qos “ringers” 

SCSi-2:t¢pia misaure (Honda) ribbon connector 
S232 por 3-pin 


“Agexcy Compliance 


PCC Chass A computing device 
uw 

SA 

YDE- Satey 
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‘Table 1-5. QFS1O Functional Specifications 


Parameter Range/Description 
(PUTO Technique Direet Memory Acces (DMA, including adspive 
Aecbrigues ang bloek mode memory support 
“Finnware iit Access Path | Standard console ermial, GPX moritor 
‘workstation, sal pat, and FRU host application 
(catine) 
Periperal nurface ‘SCSI Mite synoifast SCSI 10-Myte synshronous 
Diver Singleended 
Maximum Leng 195 n(6meues) 
Output Curent 48 mA (nk) 


‘Termination (current source) 
[Number of SCS! peripberals 


Jumper electable sce terminator 
7 (nized disk. tape, optical. obotic) 


Physical CPU interne (busiertace 
ish QrbusBase Address Y7772180, 177603705 
seleciable va FRU 71603345 171603745 
(Grogranmable) 177603405. 177604005, 
TT TG03444 17TEAOy 
179603505. 177604103 
H7IORS4 177604145 
7160360, 17764205 
177503644 

‘Tape Q-busBase Address 177145004. 177605105 

selectable va MDM FRU T77GO404 177605145 

(Grogrammable) TIGA, 177665205 
ITA 1TIWAS2Ae 
HT 160444, 177605305 
T7745, 177605345 
TIGDAS4, LTT6OS405 
T7760S045 177605445 

SCSLID Address oF 

Pricty Level [BRA or BRS Gumper-ielectale) 

Logical CPU ierface “Emulaies DEC's Mass Storage Contol Protcol 
(MSCP) and Tape Mass Storage Conrot Proicot 
eraser) 

Diagnosis ‘MicroVAX Diagnostic Monit (MDM) Version 3.0 
and above 
Operating Systems Suppored | VMS ~ V5.1 and above 


Uluix 32m ~ V3.0 ant above 
RSXIIM-Plas 
RSIS. 
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4.8 | QFS10 Command Summary List 


‘Tables 1-6 trough 1-9 summarize the commands that are supported for MSCP, 
TMSCP, SCSI disk and SCSI tape. 


‘Table 1-6, MSCP Commands 


‘Command Name OP Cade 
‘Abort Oxo 
“heces ‘eto 
‘Aralhbe ‘08 
‘Compare Host Data o0 
‘etemnine access pas ‘x0 
Base co 
Get commana sats ‘x02 
(Get wit tans x05 
Online Cc) 
Read Oxi 
Replice logical block ‘Oxld 
‘Set conte characteristics ‘x04 
‘Seta cancers Ot 
Waite om 
‘nulex SCSI pass trough O38 
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Section 2 
INSTALLATION AND CONFIGURATION PLANNING 


24 


Overview 


‘The QFSIO isa high-speed, intelligent host adapter that allows you to interface a 
‘wide variety of SCSI devices to the DEC Q-bus. The SCSI bus provides a high 
egree of configuration flexibility not nonnally svailable with device contrcliers 
sing dedicated peripheral buses. This section discusses some of the performance 
{sues and other facters that must be takes into account when configuring your 
subsystem. 


For information on adjusting or coaflguriag your operaing system for use with 
(QFS10-based subsystem, consult your operating system documentation. 


NOTE: Dueto performance considerations, the low-level format required by the 
(QFS10 will not be compatible with any previous Emulex host adapters. 
‘This means you must reformat your disk with the QFS10 prior to using it 
‘on-line. 


Connection o the QFSIOis via a high-deasity (ilonda style) connectoe, This 
connector is mounted on a transition panel that is supplied by Emulex. 
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QFSIO ard OFS10-11 Configurations 
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QFS10, and QFS10-III Configurations 


NOTE: A SCSI device can be elther an Initiator or a Target. An Intator isa SCSI 
‘device that requests an operation to be performed by anothe: SCSI device. 
‘A Target is & SCSI device that performs an operation requested by an 
Inltator. Onthe SCSI bus, the QFS10 sways acts as an Initiator, 


‘All references tothe QFS10 Intelligent Host Adapter also apply to the QFS10-I1; 
‘references to the QFS10-IIIspply only to the QFS10-IIL The possible configurations 
for both models ae as follows: 


1 Single Initiator, single Target, single host adapter. 
“This is the most basic use ofthe QFS10, The QFS1O can function as bom an 
[MSCP and TMSCP controller. When performing ax MSCP emulation, the 
attched Target device can be either a magnetic or optical disk device. 


1 Single Intator, multi-Target, single host adapter. 
In his cosfiguraton, the QFS10 Initiator caa be in MSCP and/or TMSCP moce, 
‘Special software might be required when using this configuration with s mixtwe 
‘of optical WORM and magnetic drives on the same MSCP emulation. In 
‘several, there are no restitioxs to mixing 4-mm, 8-mm, or other SCSI tape and 
disk devices on the same SCSI port. 


= Multi-Initator, single or multi-Target, multl-CPU. 
‘Ins configuration can be used in aprllcaous dat requlse muluple CTU access 
to set of pecipherals that are shared among two or more CPUs. By 
programming the NOVRAM on eachhhost adapter, the user can determine which 
fof te attached drives can be accessed by any CPU. This configuration requires 
‘special care to prevent cynamic multi-access, unless special software is used tc 
perform Lock Management Functions. 
“The current version of QFS1O firmware does not support the SCSI Reserve and 
Release functions It, therefore, cannot function asa dual-ported disk in 
‘applicatioas thatrequir the disk to be on-line to only one CPU ata time (to 
provide proper Lock Management Functions). Such applications include LAV 
for other non-HSC-baseé cluster configurations. 
Itis stil possible for each CPU to simultaneously mount and ace=ss diferent 
tape drives on th same SCSI bus because multi-CPUs share a commonset of 
‘multiple tape drives; however, Emulex recommends that each tape device be 
logically mounted by only one CPU at atime. 


= Other Complex Configurations. 
Figure 2-1 itstates a complex mulé-CPU, multi-nost adapter configuration, 
‘which demonstrates the high degree of system configuration flexibility thet the 
(QFS10 Host Adepter provides. This configuration requires special Tock 

3 Software to control multiuser dynamic access wo the shared 
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QFSI0 and OFSIOI Configurations 


sest 
H 
ois i 
ois 
sk 
a (=) (=) 


Figure 2-1, Complex QFS10 Configuration 
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2.3 Performance Considerations 


‘The main adventage offered by the QFS10 is configuration flexibility. In addition, 
SCSI’ ability to interleave DMA operations in mull-dive, multi-tasking 
applications will provide beter performance thaa a similarly configured ESDI 
subsystem. This subsection discusses the performance considerations for several 
‘peripheral devices. 


2.3.1 Disk Subsystems 


‘The QFS1O Host Adipter uses the Emulex FAS-216 ctip to provide an extremely 
Iigh-speed logical connector to the SCSI bus. Inadaltion, the QFS10 suppons 
{SCSI- fast SCSI data transfers. Coupled with disk drives that are SCS1-2 
‘complisn, transfer rates may reach 10 Mbyte/second. 


2.3.2 Tape Subsystems 


“The QFSIO can be used with a wide varie of SCST-based tape drives. The main 
differences berween érive types are in capacity and performance. 


23.2.1 Cartridge Tape Drives, 8-mm and 4-mm 


‘The QFSIO can be used with a wide varity of 8mm Exabyte and 4-nm DAT tape 
ives to emulate a DEC TUSI subsystem The QFS10 and Exabyte combination 
offers the user a highly reliable, exxremely high-capacity tape subsystem, However, 
this combination does perform differently han a SCSI-based, l/2-inch reel-to-reel 
‘pe subsystem. In general, the following differences should be expected: 

1 Ife canridge cive supports data compression when running under VMS, the 

‘density switch may be used as follows: 

250 enables compression 


‘dens ity=1600 disables compression 
}00 enables 8200 emulation onan Exabyte 8500 drive 


‘8 The transfer rateof the QFS10-10-Exabyte is Iower than tht available witha 50 
IPS or faser GCR tape subsystem. Mult-rel backup applcatiors however, 
‘equlte operator intervention to change tapes. The actual backup ime, therefore, 
‘will be sinila to that forthe QFS1040-Exabyte subsystem. 

1 Any operations that uilize large amounts of tape positioning and disectonal 
‘changes vill be considerably slower on the QFS1010-Exabyte tipe subsystem, 
“This meaas that logical operations such as nounting, inidalizng, ec, take 
longer than similar operations on traditional tape subsystems. The 4mm DAT 
‘will offer some improvement over Sm, but will not be as fast as 1/2-inch 
‘catidge or reel4o-teel drives: 
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Peformance Considerations 


= Emulex strongly recommends thatthe 8- and 4-mmn-based tape subsystems be 
used primarily with ulides that require a minimum of tpe positioning such as 
‘VMS Backup, RSX-IIM BRU, RSTS Baclup, or RTI1 BUP, Other ulities 
such as COPY, PIP, and FLX should be used only as absclutely necessary. 
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Section 3 
HARDWARE INSTALLATION 


3.1 


3.2 


Overview 


‘This section describes installation of the QFS10 and cable coanections tothe SCSt 
subsystem, Two diferent models are designed for different host systems, a follows: 


'§ QFS10 for MicoVAX I andLST-11 host systems 
= QFSIO-II for MicroVAX I and VAX 40(0 host systems 
[Inspection and configuration isthe same for both models; only the installation 


procedures differ. The QFS10 refers to proceduzes applicable to both models. 
roceures specific o a particular model refereace tha: mode! (QFS10, QFS10-ID. 


FWARNINGI! | Observe proper antisatic grounding procedures. Be sure to use a 
‘rounding wrist strap when handling the QFS10. Remove power 
‘from the equipment before removing covers to avoid personal 
Jajury and damage tothe equipment. 


Maintaining FCC Class A Compliance 


Emulex has tested the QFSIO with DEC compucers tht comply with FCC Class A 
limits or radiated ard conducted interference. When roperly instale, the host, 
adapters donot cause compliant computers to exceed Cass A limits. To Limit radiated 
Interference, DEC completly encoses the component ofits computers tt generate 
‘or could conduct raco-fequency interferences (RFI) witha grounded metal shield 
(earth ground). With the host adayter properly installed, theres no redueton in he 
effectiveness ofthis shield 


(QSI050501-06, Rev A 


Hardware esalaton 3-1 


JInsallation Checks 


3.3 Installation Checklist 


“The following checklist summarizes the process of installing the QFS1O (QFS10-II) 
host adeptr, Each step in the checklist references the appropriate subsections) ofthis 
‘manual tat contains the required procedure. Use the checklist asa guide, folowing 
‘each step in sequence to configure and install your host adapter and cebling. 


NOTE: To avoid erors, you should read through the subsections that pertain to your 
‘host edapter before you begin the Installation. 


a 


1 


HOST ADAPTER INSTALLATION CHECKLIST 


Inepeet the host adapter package (subsection 3.4, 


‘Verify and modify host adapter switch and jumper settings 
(subsection 3.0) 


Fil in the Configuration Record Sheet (subsection 35). 
. For the QFSIO-Il: physically install the QFS10-11 in the 


‘MicroVAX III backplane (subsection 3.7). 
For the QFSI0:Insiall the QFSIO, wanstion panel and cables in @ 
‘MicroVAX I st system (subsection 3.8). 


. Optional: refer to the guidelines for multi-ostinsallation if you 


are installing adapters in two or mors host systems with shared 
peripherals (subsection 2.2). 


5. Install the terminator module onthe last SCSI Device (subsection 


39) 


NOTE: if both ends ofthe SCSI bus contain a QFS10 then the active 
terminator on esch QFS10 must be enabled. 


1. Ran the power-ap selftest and monitor theresulting LED display 


(absection 3.10, 
‘Load and start the Firmware Resident Uses (FRU) using the 
ppropeate procedure for your system (Section 4). 

‘Config the ost adapter and SCSI device using the FRU 
Gection5) 


ey 
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CConfiguation Sheet 


3.4 Inspection 


‘Emulex products are shipped in special containers designed to provide full protection 
‘under aormal transit conditions. Inmeditely upoa receipt, inspect the shipping 
‘container for evidence of possible damage incured in transit. Any obviousdamage to 
the cottainer, o indications of actual or probable equipment damage, should be 
reported to the earrer company in accordance with instructions on the form inclused 
In the container 


Unpeck the QPSIO end, using theshipping invoice, verify tht all equipment is 
present, Be sure that mode! or part numbers (PIN), revision levels, and serial numbers 
gree with those on the siping iavoice. If evidence of physical damage or identity 
‘misma.ch is found, sotify an Emulex representative immediately. Ifthe equipment 
‘must be returned to Emulex, should be shipped in the origizal container. 


‘Visually inspect the host adapter ster unpacking. Check for such items as bent or 
broken connector pias, damaged components, or any other evidence of physical 
‘damage. Examine all socketed componerts carefully to ensure that they are propetly 
seated. 


3.5 Configuration Sheet 


‘When installing the host adapter, be sureto record the subsysiem configuration and 
environment on the Configuration Sheet in Figures 3-1 and 3-2. Ths information 
‘ill be helpful to an Emulex service representative should your subsystem require 
service, 
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Configuaion Sheet 


(QFS10 CONFIGURATION SHEET 
HOST SYSTEN (check system type and ist speci mode) 
— waxn___ ise 


Operating System: 
VWs __ Ulic ther Vertion 


‘SCSI Peripherals: 


GFS10 Assembly (see figure for location of items): 
Warranty expires, — ‘Assembly No. 
Serial Ho. Revision, (older side of board) 


Fierware Rev. 


-Bus Addresses (Used by OFS10) 


QFS10 Contigeration: 
rT 


rasrsesiz 
Bus: eetecron—T_| 


Loca as232 | 


PORT POR 


Pt 
in = TertwaTon on 
OUT = TERMINATOR OF 


Ps 


te aTonoor ‘8Wi-4-Lo0p on Err 
Sur no AuToBoOT- SWi-5.LstMicrovax 
Upload Select 

‘SW1-2-Upioad FRU 
Swi-t-Reset 

va 

T=20n0s 

ee 


Figure 3-1. Host Adapter Configuration Sheet 
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Configuration Sheet 


(QFS10-Ill CONFIGURATION SHEET 
HOST SYSTEM (chock system type and Ist specific model): 

— wax vac4000__ 

Operating System: VMS_Utrx other. version 


(FS-10/M Assembly (see figure for location of ems): 


Warantyerpres_———_. ‘Assembly No, 
Serial. Revsion (eoler side of board 
Flmware Rex 


(Q-Bus Addresses (Used by QFS10/): 


GFS-10)M Configuration: 


be me 
fa dow : 
NS remanaron ow 
OUT S TERMINATOR OFF 
wes = 
Ns arosoor 


TO -} gystepone 

TEy;| swisiSincvae un 

co: wate [sine 

pa oF Se SEE 


Figure 3-2. QFS1O-UII Physical Layouts 
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3.6 


Configuring the Host Adapter 


“This subsection describes how to se the jumpers and switches on the host adapter for 
‘maximum performance from your SCST subsystem. Refer to subsection 3. forthe 
location ofthe jumpers and switches on each board. Detailed descriptions for each 
‘witch and jumpes folow the summary of default settings below. 


NOTE: If you change a switch position on the host adapter, the host adapter must be 
‘eset so thats inialization sequence reads the new codes established by 
the switch settings. To rest the host adapter, either toggle switch SW1-1 
(ON then OFF) or cycle power tothe system. 


‘Table 3-1 defies the functions and factory configuration of the DIP switch. The 
‘switch and jumper definitions are Identical forall models. 


‘Table 3-1. Host Adapter Switch Defin 


Switch OFF@ | ONG) | Factory 
Position Description pea) | (Closed) | Setting 
SWH1_ | Run Resevtiat Rup Reevtiar | OFF 
‘SWi2_| Upload FRU Driver Diss | Enable OFO 
SWI3 | LSEIIMicroVAX Upload | MicovAx | LST OF O 
Swi _[ Loop on seirrest Nomat | bop OF O 


“Table 3-2 defines the functions and factory configuration ofthe jumpers. 

CAUTION! Do not change the settings ofthe jumpers that have an “*" in the 
‘description. If these jumper settings arc altered, the QFS10 will not 
function correctly. 


Table 3-2. QFSIO Jumper Configurations 


Samper Description Factory Setting 
PL “Termination power to the SCST bus N 
25Miz Ok* N 
Ey ‘Debug inerropt evel © ‘ANOUT 
“40 Miz Ce ® N 
BS ‘Antobooteaable Open 
16 35 DMbe Ck* N 
ca Fetory barn in est ® our 
PE Thzerrupt Raquest RQ) level Pins 2-3 (Level) 
* Reserved jumper do mot change from fsctoy configuation 
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Configuring the Host Adapter 


3.6.1 Run or Reset/Halt (SW1-1) 


‘Switch SW11 allows you o reset and halt the operation of the host adapter by 
toggling the switch from OFF to ON and back. If the switch is in the ON position 
‘operation ofthe hos. adapter is halted. The default seting for this switch is OFF ©). 


CAUTION! Before you toggle switch SW1-1, shut down the operating system. 
Resetting the controller with the operating sysiem running is likely to 
cause a system crash. This may require thatthe CPU be powered down 
and up again, 

‘SWI-1 is toggled wo halt or reset the ost adapter under the following situations: 

= you change eny ofthe other switch settings on he host adaper, oi you 
change some of the NOVRAM coniigurati values using the FRU. 


‘© Ifyou receive s hardware eror code during testing reset the hest adapter in 
Cotder to rerun this section of the diagnostic test. 


3.6.2 Upload Firmware-Resident Utilities (FRU) Driver (SW1-2) 


‘This switch is used to upload the FRU diiverto system memory when you want to 
change the Q-bus address and a conflict exists between the QFS10 and anoiher Q-bus 
‘device. The default setting is disabled (OFF). 


‘When using tis switch, you must first enable system memory. After enabling system 
‘memory, you cen upload the FRU driver by setting switch SW1-2 to ON and reseting 
the QFSIO. Before you exi from the FRU, you must set switch SW1-2 back to OFF. 
‘You may run the FRU from the system console with switch SW1-2 st to OFF if both 
of the following contitions are met: 
|= You are using te offline console startup procedure; refe to subsection 4.3.1, 
(MicroVAX) for information on the alternate system console surtup. 


1 You have already defined the Q-bus base LO address forthe host adapter via host 
system console commands (6s subsection 44.1). 


3.6.3 Upload Processor Select (SW1-3) 


‘This switch selects elther the LSI-11 oF MicroVAX fanily processors for uploading, 
‘The default setting i off (MicrOVAX selected). Tis switch works i conjunction 
‘with SW1-2 wo define which FRU driver code (LSI-11 or VAX) will be uploaded. 
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Coxfiguing the Host Adepter 


3.6.4 


| 


3.6.5 


| 


Loop on Self-Test Enable/Disable (SW1-4) 


“The selftest lop option allows you to repeat the self-test for purposes of exercising 
the contoller for extended periods of time. Looping causes the front pane! LEDS 10 
continuously dsplay fe error messages. 

‘The default seting, OFF, disables looping. Set this switch to ON to enable looping. 


NOTE: The loop on error switch (ON) causes extended memory an¢ host alapter 
chip txts tobe performed. These tests can take up to 10 minutes toexecvee. 


Interrupt Priority Level, JP8 


Jumper block JP8 determines the interruptrequest level TRQ) for the host adapter. 
‘The factory seting is (ROM (BRA). This configuration is prefered for most DEC 
G-bus systems. 

I you use IRQS (BRS), Emulex recommends that the host adapter be located behind 
‘all DEC devices on the bus. Figure 3-3 illustrates the setings for IPB. 


1m (ane ~ FACTORY SETTING sos 5) 
EXE oR] 
224 aa 

we we 


Figure 3-3. Interrupt Priority Level —JP8 Jumper Sedings 
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Configuring the Host Adopter 


3.6.6 


Active Terminator Enable (JP1) 


Jumper block JPI determines whether ornot the QFS10 will provide termination on 
the SCSI bus, Ifthe jumperis insulled (factory configuration) termiaation is enabled. 
Removing the jumper disables the QFS10 from providing termination. Figure 3-4 
iMlustrates the two jumper settings. 


Factory serra “TeRuATIONDISABLED 
SeRmonoWenAnLeD 
Ea 
12 1? 
wt ra 


Figure 3~4. SCSI Bus Termination Enabled —JPI Jumper Settings 


NOTE: The QFS10 always supplies tennination power through a code and 
polyfuse tothe SCSI bus. 


Emulex recommends the use of Keyed connectors. Tis will event accidental 
rounding or incorrect connections to termination power. The termination rower en 
the QFSIO has the following characteristics: 

© 425 volts DC t» 5.25 volts DC 

1 Sei-reseting crcult that Is protected at 1.5 ampere Gocation F1) 

1% Diode to prevent backlow of power into the QFSIO 
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Installing QFS101I In MicroVAX IIIVAX 4000 


37 


374 


Installing the QFS10-IIl in a MicroVAX IIVVAX 4000 
(Separate-Cabinet) 


‘This subsection describes the installation ofthe QFS1OAIT in a MlcroVAX II host, 
(CPU cabinet and the eonnessions to a separate expansion cabinet that house the SCSI 
peripherals. 


Installing the Host Adapter 


‘Use the following procedure to install the QFS10-II in the MisroVAX HI host 
backplane, The QFSIO-II includes a fron! pane! with extractor handles. 


Cnserve proper anise groaning proctures and use 2 
troundig wrist step. Remove power fom the equipment befoe 
Teoving covert voi penal nur ed damage othe 
bot a 
1. Power down the sytem by switching he main power OFF, 
fen the font chassis oor 
Sect sot forthe QFSIOIL The nly elements tat shou between he 
CPU and QSL mst be ocupes by eer acive modules er Bus Grae 
casts 
Remove te cover rom he set that il hous he hos fate 
5. Theboard sould haves composes exerted in he sane direcion asthe CPU 
fan ober modules, Slice the ar i he dot wih he exact hands in ke 
pe poston (eign with We oat pane! ef the PCBAY. See Figure 3. 
& When heboscds propery posonat inthe thos ofthe bus connects set 
Ue boardby pasting the exator handles ovard fhe cent of he font pane. 


7. Use Philip head screwdriver to push and tum the handlelocking screws a 
quarter-turn to leek the QFS GI into the chassis. 
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selling OF SIOLT in MicroVAX TIVAX 4000 


37.2 


Installing Cabling 


“The QFSIO-Mlis conaecte to SCSI devices using a standard SO-conductor shielded 
cable, Attach the cable from connector J1 on the QFS10-II tothe SCSI connector on 
the SCSI peripheral, chserving proper cable oriestation. The toal cable lenghh 
(Gaterna and external) must not exczed 195 feet (6 meters). 


‘Cabling must rot compromise the system cabinet's FOC shielding, caxsing the 
‘computer Installation o exceed FCC limits for RFI. 

Install the SCSI peripherals according o the manufacturer's instructions. Postion the 
‘sabsystems in their fina Tocations before installing the QFS10-1. This will enable 
‘yu to correctly estimate the /O cable length and routing. 

{In addition to the cable between the host alapter and expansion cabinet, a terminator 
‘module must be installed on the lat physical SCSI peripheral on a daisy-chain within 
the expansion cabinet, 
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3.8 Installing the QFSi0 in a MicroVAX Il or LSI-11 (BA123) 


‘This sebsection desribes bow to install the QPS10 host adapter in a MicroVAX Il or 
LLSI-11 hos system, as well as how to attach cabling othe host adapter and the SCSI 


peripherals. 


3.8.1 Installing the Host Adapter 


Use the following procedure to prepare the Micro VAX II or LSI-11 host system. 
Physically install the QFSIO in the host backplane, ané cable the QFS10 tothe front 
of the host transition panel 


[WARNINGI | Observe proper antisutic grounding procedures and use a 


rounding wns sap. Remove pover from the equipment before 
removing covers to avoid pasona injury and danageto the 
equipment 


1. Power down the system by switching the main AC breaker OFF. 


2. Remove the rear /O dstibution panel from the chassis so that the card cageis 
‘exposed. The rear VO distribution panel is secured by two screws. 


‘Selecta slot inthe card cage forthe QFS10. The QFS10 may be installed in any 
desired slot, However, slats between the CPU andthe QFS10 must be occupied 
by either active modules or Bus Grant cards 


4, Plug thehost adapter ito the backplane slet. The QFS10 host adapter should be 
plagged into the Q-bus backplane with components oriested in the same 
<ectionas the CPU and other modules. Be sure thatthe boards properly 
‘esitioned in the thro of the board guides before attempting 1 seat the board 
by pressing it into place. 

5. _Atach the ribbon cable tothe transition panel atthe back of the system cabinet. 
‘Use the screws that hold the cover plate to install he transition pane! 


6. _Atach the 3-pia FRU connector to the 3-pin plug recepscle located next to the 
‘SCSI 50-pin connector. 
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3.8.2 


3.8.3 


Installing the Host Adapter, Multi-Host Environment 


1, Follow steps 14 in section 38.1. 
2, Unscrew the dummy plate fom the second hole in the trensition pane, 
Insert the optional Q1010404 UO board into the secondhole and tighten the 
high density screws. 
4, _Atach te end of the $0-pin ibbon cable to the QS1010404 assembly 
5, _Atach the midale of the $0-pin sibton cable to the QFSI0 controller. 


6. _Atach the 3-pia FRU connector tothe 3-pin plug receptacle located next the 
‘SCSI 50-pin connector 


Installing Cables to the SCSI Peripherals 


Install the SCSI peripherals according tothe manufacturer’ iestructions. Position the 
subsystems before cabling the QFS10. This poskioning allows the VO cable routing 
and length to be accurately judged. 


‘The QFSI0 is connected to SCSI peripherals using a sundard S0-conductor 
round-thielde cable. Attach the cable from the transition panel to the SCSI connector 
‘on the SCSI pesipherl, obsxving proper cable orientation. The total cable length 
(internal and extemal) mustnot exceed 19.5 feet (6 meters). 
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Termination 


3.9 Termination (All Host Systems) 


‘SCSI buses are terminated at each end. The QFS1O provides termination for one end 
of the cable. The other end must have a terminator. However, peripheral controlless 
‘daisy-chained between the QFSIO and the opposite end of the SCSI bus mast have 
their terminators removed, See the controller or subsystem manufacturer's 
‘documentatcn for iastructions on installing or removing terminator. 


NOTE: If the QFSI0 isnot atthe end of the SCST bus, remove jumper JP1 to 
isible its onboard active terminator. The QFS10 sepplies ermirator power 
to he SCSI bus a all tes. The voltge is dode isolated and protected 
‘witha I-Amp auio-resotable fuse, Thee is 20 way to diseble the QFSIO 
‘rom supplying terminator power to the SCSI bus. 
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